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A best evidence topic was written according to a structured protocol. The question addressed was
whether early laparoscopic cholecystectomy (ELC) in patients presenting with a short history of acute
cholecystitis provides better post-operative outcomes than a delayed laparoscopic cholecystectomy
(DLC). A total of 92 papers were found using the reported searches of which 10 represented the best
evidence; 3 meta-analyses, 4 randomized control trials, 1 prospective controlled study and 2 retro-
spective cohort studies were included. The authors, date, journal, study type, population, main outcome
measures and results were tabulated.
No signiﬁcant difference in complication or conversion rates were shown between the ELC and the DLC
group, in the meta-analyses of Gurusamy et al, Lau et al and Siddiqui et al. The ELC group had a decreased
hospital stay whereas the DLC group presented a considerable risk for subsequent emergency surgery
during the interval period, with a high rate of conversion to open cholecystectomy. All three meta-
analyses were based on the randomized control trials of Lo et al, Lai et al, Kolla et al and Johansson
et al; the results of each study are summarized.
We conclude that there is strong evidence that early laparoscopic cholecystectomy for acute chole-
cystitis offers an advantage in the length of hospital stay without increasing the morbidity or mortality.
The operating time in ELC can be longer, however the incidence of serious complications (i.e. common
bile duct injury), is comparable to the DLC group. Larger randomized studies are required before solid
conclusions are reached.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
A best evidence topic (BET) was structured according to the
protocol described by the International Journal of Surgery.
2. Clinical problem
During your monthly Morbidity and Mortality departmental
meeting, a case of a patient with a short history of acute chole-
cystitis managed with laparoscopic cholecystectomy is reported,; fax: þ44 (0) 207 886 7950.
charakis).
ciates Ltd. Published by Elsevier Ltdue to an incidence of post-operative bile leak. A debate between
the faculty members is initiated, whether an early laparoscopic
cholecystectomy would be preferable to a conventional delayed
approach in similar cases. You decide to perform a literature
research yourself.3. Three-part question
In [patients presenting with a short history of acute
cholecystitis] is [early laparoscopic cholecystectomy] or a [delayed
laparoscopic cholecystectomy after a period of conservative
management] the most appropriate way to ensure [better post-
operative outcomes].d. All rights reserved.
Table 1
Best evidence papers in English literature.
Author, date and 
country  Patient group 
Study type and level of 
evidence stnemmoCstluseryeKsemoctuO
Gurusamy et al.1 
2009
Br J Surg 
United Kingdom 
A systematic review of five 
Randomized Control Trials of 
early laparoscopic cholecystectomy 
(within one week of onset of 
symptoms) versus delayed 
laparoscopic cholecystectomy 
(performed at least 6 weeks 
after symptoms settled) for 
acute cholecystitis  
A combined total of 451 patients 
were included 
Intention-to-treat principle using 
good-outcome analysis in all 
variables apart from conversion 
to open procedure, where 
different scenarios were used. 
Four of the five trials were at low
risk of bias in the important
domains  (blinding   was  not
feasible in any of the five trials). 
Risk Ratio (RR) or Mean 
difference was calculated with 
95% confidence intervals (c.i.) 
based on intention-to-treat 
analysis 
RCTs included: 
Dávila et al.2 – 1999 
Johansson et al.3 – 2003 
Kolla et al.4 – 2004 
Lai et al.5 – 1998 
Lo et al.6 – 1998 
Meta-analysis 
(Level 1 evidence) Mortality 
Bile duct injury 
Bile leak requiring ERCP 
Other complications 
Intra-abdominal collections 
requiring intervention 
Superficial wound infections 
Deep wound infections 
Gallstone-related morbidity during 
waiting period 
Conversion to opena
Operating time (days)b
Incidence of CBD stonesb
Hospital stayc
Number of work days lostd
Quality of lifed
Early versus delayed group 
No mortality in any of the trials 
RR 0.64 (95% c.i. 0.15–2.65); P = NS 
RR 5.50 (95% c.i. 0.98–30.83); P = 0.05e
RR 1.82 (95% c.i. 0.57–5.87); P = NS 
RR 1.37 (95% c.i. 0.58–3.23); P = NS 
RR 0.44 (95% c.i. 0.10–1.96); P = NS 
17.5% of the delayed group patients underwent 
a subsequent emergency laparoscopic 
cholecystectomy  
RR 0.88 (95% c.i. 0.62–1.25); P = NS 
Mean difference –1.33 (95% c.i. −3.25 to 
0.59); P = NS 
RR 0.90 (95% c.i. 0.32–2.57); P = NS 
Mean difference −4.12 days (95% c.i. −5.22 to 
3.03); P < 0.001 
Mean difference −11.00 days (95% c.i. −19.61 
to −2.39); P = 0.01e
P = NS 
No significant difference in complication or 
conversion rates whether laparoscopic 
cholecystectomy had been performed at 
presentation with acute cholecystitis or 6–12 
weeks after the symptoms had settled. 
Decreased hospital stay in the early group. The 
total hospital stay was shorter by 4 days with 
the early group. 
The risk of emergency surgery with a high 
conversion rate for non-resolved or recurrent 
symptoms was avoided in the early group. 
Bile leaks occurred in about 3% of patients in 
the early group and were successfully managed 
endoscopically. No patient in the delayed group 
experienced this complication. 
Forty patients in the delayed group (17.5%) 
underwent emergency surgery with a high 
conversion rate. 
The number of total work days lost was also 
less with the early group in one trial that 
reported this outcome. 
Comparable results were found for patients 
operated on within 4 days or within 7 days after 
symptom onset. 
Gallbladder decompression was necessary 
more often in the early group suggesting more 
complex surgery. 
Limitations:  
All the trials included had high risk of bias. 
High risk of type I and type II errors 
Small sample size of the trials included 
(continued on next page)
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Table 1 (continued)
Author, date and 
country  Patient group 
Study type and level of 
evidence stnemmoCstluseryeKsemoctuO
Siddiqui et al.7
 2008 
Am J Surg 
United Kingdom 
A systematic review of four 
Randomized Control Trials of 
early versus delayed laparoscopic 
cholecystectomy for acute 
cholecystitis. 
ELC was defined as within 7 days 
of the onset of symptoms and 
DLC defined as 6 weeks after 
admission. 
A combined total of 375 patients 
were included. 
OR: Odds ratio 
WMD: Weighted mean difference 
RCTs included: 
Johansson et al.3 – 2003 
Kolla et al.4 – 2004 
Lai et al.5 – 1998 
Lo et al.6 – 1998 
Meta-analysis (Level 1 
evidence) Mortality 
Complication rate 
Conversion rate 
Operating timef
Total hospital stayf
Postoperative hospital stayf 
Bile leak 
Bile duct injury 
Early versus delayed group 
None reported 
OR 1.073 (95% c.i., 0.599–1.920); P = NS 
OR 0.915 (95% c.i., 0.567–1.477); P = NS 
WMD 0.412 (95% c.i. 0.149–0.675); 
P = 0.002g
WMD 0.905 (95% c.i. 0.630–1.179); 
P = 0.0005h
WMD 0.393 (95% c.i. 0.128–0.659); 
P = 0.004b
OR 2.42 (95% c.i. 0.755–7.741); P = NS 
OR 0.680 (95% c.i. 0.132–3.492); P = NS 
Early cholecystectomy is associated with a 
reduced total hospital stay but longer operating 
times. 
No difference has been recorded in the overall 
postoperative morbidity or conversion rates. 
The authors suggest that early laparoscopic 
cholecystectomy is superior to delayed 
laparoscopic cholecystectomy in terms of a 
reduction in total hospital stay. There was no 
significant increase in complications or 
conversion rate, although operating time was 
increased.  
Based on this study, there is likely to be no 
advantage to initial conservative management 
and delayed laparoscopic surgery for acute 
cholecystitis in patients suitable for surgery.  
Limitations:  
Small study numbers 
Potential selection bias 
Lau et al.9
2006 
China 
Surg Endosc 
Meta-analysis of four clinical 
trials (three randomized control 
trials and one quasi-randomized 
trial). 
A combined total of 504 patients 
were included 
OR: Odds ratio 
WMD: Weighted mean difference 
Statistical significance: P < 0.05 
RCTs included: 
Serralta et al.8 – 2003 
Johansson et al.3 – 2003 
Lai et al.5 – 1998 
Lo et al.6 – 1998 
Meta-analysis 
(Level 1 evidence) Mortality 
Conversion 
Length of operation 
Post-operative complications 
Overall 
Intra-abdominal collection 
Bile leakage 
Total hospital stay 
Early versus delayed group 
None reported 
16% vs 23.4% 
OR 0.56 (95% c.i. 0.24–1.33); P = 0.19 
WMD 0.13 (95% c.i. −0.59 to 0.84); P = 0.723 
OR 0.97 (95% c.i. 0.59–1.61); P = 0.915 
OR 1.28 (95% c.i. 0.51–3.25); P = 0.602 
OR 2.22 (95% c.i. 0.64–7.72); P = 0.212 
WMD −1.14 (95% c.i. −1.58 to −0.70) P < 
0.001i
Significant benefit of the early group in total 
length of hospital stay demonstrated. 
Comparable operation time and post-
operative outcomes in both groups 
Limitations:  
One quasi-randomized clinical trial is 
included in this systematic review 
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Kolla et al.4
2004 
India 
Surg Endosc 
Randomized Control Trial 
including 40 patients with a 
diagnosis of acute cholecystitis 
(within 96 h of the onset of 
symptoms). 
Randomization was accomplished 
by a computer-generated numbers 
list kept by a third party. 
Random assignment to early 
laparoscopic cholecystectomy 
within 24 h of randomization 
(early group, n = 20) or to initial 
conservative treatment followed 
by delayed laparoscopic 
cholecystectomy, 6–12 weeks 
after the symptoms had subsided 
(delayed group, n = 20). 
Surgeon’s experience: Surgical 
consultant 
Paired t-test and X2; P < 0.05 
Randomized Control trial  
(Level 2 evidence) Modifications of the operating 
technique 
Mean operating time (minutes) 
Intra-operative blood loss (ml) 
Conversion to open surgery 
Complications 
Mortality 
Overall 
Duration of symptoms (h)  
Post-operative analgesia 
requirement (days) 
Postoperative stay (days)  
Total hospital stay (days)  
Early versus delayed group 
More modifications required in the early 
group 
104.3 ± 44 vs 93 ± 45; P = NS 
228.5 ± 142 vs 114.5 ± 99; P = 0.006 
25% vs 25%; P = NS 
None recorded in either group 
20% vs 15%; P = NS 
35.1 ± 19.1 vs 36.1 ± 24.7; P = NS 
5.3 ± 1.4 vs 4.8 ± 0.7; P = NS 
3.2 ± 8 vs 2.3 ± 2; P = NS 
4.1 ± 8.6 vs 10.1 ± 6.1; P = 0.023 
90% of the patients of the early group had 
surgery within 24 h after admission 
In this study, both the early and delayed 
groups had similar conversion rates. The 
authors however identified different reasons 
for conversion. In the early group, the friable 
and oedematous gallbladder tore when 
grasped and there was excessive oozing due 
to the acute inflammation. In delayed group, 
the main reason for conversion involved 
dense adhesions obscuring the anatomy of 
Calot’s triangle. 
One bile leak and one bile duct injury 
occurred in the ELC group; the former was 
managed with a post-operative ERCP, and 
the latter was identified and managed during 
the index procedure with good postoperative 
results. 
Decompression of the gallbladder was 
required for 80% of the ELC patients. Stone 
spillage was seen in 35% of the cases. A 
subhepatic drain was required for 80% of the 
ELC cases. 
Limitations:  
Small number of recruited patients. 
No power analysis performed. 
Johansson et al.3
2003 
Sweden 
J Gastrointest Surg 
Randomized control trial 
including 145 patients with a 
diagnosis of acute cholecystitis. 
Random assignment to one of two 
groups: early laparoscopic 
cholecystectomy (within 7 days 
after the onset of symptoms, early 
group, n = 74) or initial 
conservative treatment followed 
by delayed laparoscopic 
cholecystectomy 6–8 weeks later 
(delayed group, n = 71). 
Randomized control trial  
(Level 2 evidence) Median total hospital stay (days)  
Conservative treatment failure 
Conversion to open surgery 
Median operating time (minutes) 
Successful intra-operative 
cholangiography 
Early versus delayed group 
5 (range 3–63) vs 8 (range 4–50); P = 0.05 
18 patients of the delayed group (26%) 
31% vs 29%  
98 (range 30–355) vs 100 (range 45–280) 
73% vs 72% 
There was one major bile duct injury, which 
occurred in the delayed group. 
The bile duct leaks that occurred in the early 
group (6/74) were successfully treated: four 
with endoscopic retrograde 
cholangiopancreatography (ERCP) plus 
stent, one with ERCP plus sphincterotomy, 
and one with percutaneous drainage. 
Wide range of experience in laparoscopic 
surgery of the participating surgeons 
(minimum of 25 cholecystectomies).  
(continued on next page)
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Table 1 (continued)
Surgeon’s experience: Minimum 
25 laparoscopic cholecystectomies  
“Intention-to-treat” analysis. 
Randomization procedure was 
carried out by means of a 
computer-based program after 
stratification for age and sex.  
Mann–Whitney U test or 
Spearman rank correlation test 
was used; P < 0.05. 
Diagnosis of common bile duct 
stones  
Procedure considered technically 
difficult by the surgeon 
Mortality 
Complications 
Overall 
Perioperative bleeding of more 
than 500 ml 
Bile duct leaks 
Major bile duct injury  
Intra abdominal infection  
Other infection  
7% vs 4% 
57% vs 74%; P = 0.08 
None recorded 
Not significant difference 
8% vs 1% 
8% vs 0% 
0% vs 1% 
3% vs 4% 
7% vs 4% 
Patients with acute cholecystitis should 
preferably be treated in units where upper 
gastrointestinal surgical and endoscopic 
expertise is available. 
Intraoperative cholangiography was used as 
a routine part of the operative procedure 
regardless of whether the operation was 
carried out on an emergency basis.  
Limitations:  
Power analysis not reported. 
Statistical significance of differences in 
individual variables not reported 
Limited minimum experience of operators 
might increase the risk of bias 
Lai et al.5
1998 
BJS 
China 
Randomized Control Trial 
including 104 patients with a 
diagnosis of early acute 
cholecystitis (symptoms present 
for less than one week) 
Random assignment .with 
computer-generated 
randomization list kept by a third 
party. 
ELC (n = 53): laparoscopic 
cholecystectomy within 24 h of 
randomization 
DLC (n = 51): conservative 
management and elective 
laparoscopic cholecystectomy 6–
8 weeks after the acute episode 
Randomized Control Trial  
(Level 2 evidence) Conversion to open 
Mean operating time (SD) in 
minutes 
Complications 
Mortality 
Overall 
Subphrenic collections 
Bile leak 
Bile duct injury 
Wound infection 
Median (range) post-operative 
analgesia requirement (doses of 
Early versus Delayed group 
11/53 (21%) vs 9/38 (24%); P = NS 
122.8 (36.0) vs 106.6 (37.3); P = 0.04 
None reported in either group 
9% (5/53) vs 8% (3/38); P = NS 
3/53 vs 1/38 
1/53 vs 0/38 
None reported in either group 
1/53 vs 1/38 
2 (0–17) vs 1 (0–7); P = NS 
Slightly higher conversion rate at the DLC 
group with no statistical significance. 
More frequent requirement of technical 
modifications stated (i.e. insertion of extra 
retraction ports, use of plastic bags for 
gallbladder extraction to avoid contamination) 
which according to the authors may explain the 
higher operating time of the ELC group. 
Similar postoperative complications and 
postoperative analgesic requirements in both 
groups. Longer postoperative stay in the ELC 
group, but shorter overall stay. 
Failed conservative management or recurrence 
(DLC) and emergency laparoscopic 
had subsided. pethidine) cholecystectomy: 8/51. 
Level of surgeon: more than 50 
cases. 
Statistical power = 0.8; Mann–
Whitney U test and 2; P < 0.05 
Mean total hospital stay (SD, 
range) in days 
Mean (SD, range) postoperative 
hospital stay in days 
Mean (SD, range) preoperative 
hospital stay in days 
7.6 (3.6, 4–21) vs 11.6 (3.4, 5–24); P < 
0.001 
4.8 (3.1, 2–17) vs 3.0 (1.9, 1–10); P < 0.001 
1.7 (1.0, 0–3) vs 1.3 (0.5, 1–2) 
Preoperative diagnosis of acute cholecystitis 
was confirmed by the histopathology in 100% 
of the cases of this study. 
DLC not associated with a lower conversion 
rate. Both methods are safe and feasible. 
Limitations: Small number of recruited 
patients.  
Author, date and 
country  Patient group 
Study type and level of 
evidence stnemmoCstluseryeKsemoctuO
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Lo et al.6 
1998 
Ann Surg 
China 
Randomized Control Trial 
including 99 patients with acute 
cholecystitis. 
Random allocation with 
consecutively numbered opaque 
sealed envelopes. 
ELC group (n = 49): laparoscopic 
cholecystectomy within 72 h 
from admission. 
DLC group (n = 50): initial 
conservative management 
followed by delayed interval 
surgery 8–12 weeks later 
All procedures were performed 
by two of the authors (>300 
procedures each). 
Comparison performed on an 
intention-to-treat basis. 
Power analysis: 80% 
Mann–Whitney U test, 2, 
Fischer’s exact test; P < 0.05 
Randomized Control Trial 
(Level 2 evidence) Operative time (minutes) 
Conversion to open 
Complications 
Overall 
Wound infection 
Bile leak 
Intra-abdominal fluid collection 
Bile duct injury 
Retained duct stone 
Postoperative pain score 
Postoperative doses of analgesics 
Postoperative stay (median, range) 
(days) 
Total hospital stay (median, range) 
(days) 
Total reoccupation period 
(median, range) (days) 
Duration of loss of working 
capacity (median, range) (days) 
Early versus Delayed group 
135 (75–220) vs 105 (50–290); P = 0.022 
11% (5/41) vs 23% (9/41); P = NS 
13% (6/45) vs 29% (12/41); P = 0.07 
3/45 vs 2/41 
0/45 vs 2/41 
0/45 vs 2/41 
0/45 vs 1/41 
1/45 vs 0/41 
2.3 (0–7.3) vs 2.7 (0–7.7); P = NS 
1 (0–13) vs 2 (0–17); P = 0.004 
4 (1–15) vs 3 (0–24); P = 0.046 
6 (2–16) vs 11 (5–33); P < 0.001 
12 (3–30) vs 19 (5–59); P < 0.001 
15 (7–30) vs 26 (11–59); P = 0.017 
Only 45 patients in the ELC group and 41 in the 
DLC group were suitable for analysis for a variety 
of reasons 
8/41 patients of the DLC group failed to respond to 
conservative treatment and underwent urgent 
laparoscopic cholecystectomy. 
7/41 patients of the DLC group were readmitted 
due to recurrent symptoms, one of which 
underwent urgent laparoscopic cholecystectomy. 
Interval elective operation after conservative 
treatment for acute cholecystitis should be 
considered far more difficult than elective 
operation for uncomplicated cholelithiasis. 
The need for emergency surgery after failure of 
conservative treatment is a major disadvantage of 
delayed surgery and in this study the incidence was 
16%. 
The authors conclude that the conversion rate and 
morbidity of laparoscopic cholecystectomy for 
patients with acute cholecystitis are not reduced by 
a period of initial conservative treatment. Early 
operation may be safer and has definite 
socioeconomic benefits. 
Serralta et al.8
2003 
Surg Laparosc Endosc 
Percutan Tech 
Spain 
Prospective controlled study 
which includes 169 patients 
presenting with acute 
cholecystitis within 72 h of the 
onset of symptoms. 
The patients were allocated to 
two groups (ELC, n = 82 and 
DLC, n = 87) according to 
surgeon’s experience in 
laparoscopic surgery. 
Timing of laparoscopic 
X
cholecystectomy in the two 
groups not clarified. 
Student t test and 2 test; P < 0.01 
Prospective Controlled 
Study 
(Level 3 evidence) 
Operating time (minutes)  
(mean ± SD, 95% CI)
Duration of anaesthesia 
(minutes) 
(mean ± SD, 95% CI)
Conversion to open 
Postoperative stay (days) 
(mean ± SD, 95% CI)
Total hospital stay (days) 
(mean ± SD, 95% CI)
Complications 
Overall 
Bile duct injury 
Early versus Delayed group 
74.7 ± 27.9 (59.5–89.9) vs 93.4 ± 41.9 (71.1–
117.3); P = 0.008i
90.2 ± 35.6 (70.6–109.7) vs 115.9 ± 43.2 
(91.4–138.2); P = 0.001 
2 (2.4%) vs 15 (17.2%); P = 0.001  
5.3 ± 4.5 (2.5–8.2) vs 3.6 ± 3.4 (1.8–5.4); 
P = 0.045 
5.6 ± 4.6 (2.6–8.5) vs 13.4 ± 5.8 (10.3–16.4); 
P < 0.0001 
10 (12.2%) vs 13 (14.9%) 
None reported 
The authors suggest that laparoscopic 
cholecystectomy within the first 72 h since 
the onset of symptoms of acute cholecystitis 
is the ‘gold standard’ for this condition. 
Limitations: This study was not randomized. 
A high risk of bias results from the fact that 
patient allocation depended on the surgeon’s 
experience in laparoscopic surgery. The 
exact timing of the laparoscopic 
cholecystectomy in the two groups is not 
clear. 
(continued on next page)
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Table 1 (continued)
Casillas et al.10
2008 
Arch Surg 
U.S.A. 
Retrospective cohort study of 173 
patients with acute cholecystitis; 
71 underwent early laparoscopic 
cholecystectomy (ELC); 102 
patients were initially managed 
nonoperatively with i.v. antibiotic 
therapy; 46 patients of the latter 
group underwent interval 
laparoscopic cholecystectomy 
(ILC1); 26 patients of the same 
group underwent delayed 
laparoscopic cholecystectomy 
(DLC) and 19 underwent 
percutaneous cholecystostomy, 9 
of which subsequently underwent 
an interval procedure (ILC2). 
ELC group: 71 patients 
DLC group: 26 patients 
ILC group: 55 patients 
Continuous variables between 
ELC-ILC and between ELC-
DLC: independent sample t-test 
Categorical variables: 2 and 
pairwise Fischer exact tests. 
P < 0.05 
Retrospective Cohort 
Study 
(Level 3 evidence) 
Conversion to open 
cholecystectomy; No. – (%) 
Length of stay (mean, range) (days) 
Duration of symptoms (mean, 
range) (days) 
Mortality 
Minor bile duct injuries 
Major bile duct injuries 
Early versus Interval versus Delayed 
group 
4 (5.6) vs 5 (9.1) vs 3 (11.5); P = NS 
2.0 (1–7) vs 4.9 (2–11) vs 5.4 (3–10) 
ELC < ILC; P < 0.001 
ELC < DLC; P < 0.001 
1.4 (0.5–5.5) vs 2.3 (0.3–7) vs 2.4 (0.5–7) 
ELC < ILC; P < 0.002 
ELC < DLC; P < 0.002 
None reported 
0 vs 0 vs 1 
None reported 
The authors conclude that early laparoscopic 
cholecystectomy for patients with acute 
cholecystitis results in a substantially 
reduced length of stay, with no major 
complications, or significant difference in 
the conversion rate when compared with the 
ILC and DLC group. 
Limitations: 
Likely selection bias – No consistent criteria 
for patient selection 
Risk of type II error due to small pool of 
patients 
Isoda et al.11
1999 
J Gastroenterol 
Japan 
Retrospective cohort study of 109 
cases of acute cholecystitis, 53 of 
which underwent early 
laparoscopic cholecystectomy 
within 7 days of admission 
(ELC), and 56 patients that 
underwent laparoscopic 
cholecystectomy after acute 
cholecystitis had subsided (DLC). 
Two-tailed Student’s t-test was 
used for continuous variables. 
X2 test (two-tailed) was used for 
nominal variables. P < 0.05 
Retrospective cohort 
study 
(Level 3 evidence) 
Conversion to open 
Mean operative time (minutes) 
Complications 
Bile duct injury 
Bile leak 
Peritonitis 
Re-admissions 
Pre-operative hospital stay (days) 
Post-operative hospital stay 
(days) 
Total hospital stay (days) 
Early versus Delayed group 
None in either group 
133 ± 50 vs 130 ± 53; P = NS 
None in either group 
None in either group 
None in either group 
None in either group 
4.8 ± 1.5 vs 28.7 ± 14.0; P < 0.001 
7.9 ± 1.9 vs 9.0 ± 2.0 (not significant) 
12.7 ± 2.0 vs 37.7 ± 14.4; P < 0.001 
The authors conclude that their findings seem to 
strongly suggest that the delayed operation is not 
the ideal choice of treatment from both the 
psychosomatic and the socioeconomic points of 
view, if the condition can be successfully treated by 
early laparoscopic cholecystectomy. 
Limitations:  
Seven patients of the original cohort of 100 
laparoscopic cholecystectomies of the authoring 
surgical team were not included in the study. They 
were all treated with a delayed laparoscopic 
cholecystectomy. 
a Two trials included  patients with fewer than 4 days from the onset of symptoms and three included patients with fewer than 7 days from the onset of symptoms. 
b Three trials included. 
c Two trials included. 
d One trial included. 
e Favours early group. 
f Three trials included. 
g Favours delayed group. 
h Favours early group. 
i Favours early group. 
j Cases converted to open are included. 
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REVIEW4. Search strategy
Search strategy using Medline from 1948 to July 2011 using the
PubMed interface: (early laparoscopic cholecystectomy OR urgent
laparoscopic cholecystectomy) AND (delayed laparoscopic chole-
cystectomy OR delayed approach OR conventional management OR
conservative management OR interval laparoscopic cholecystec-
tomy) AND (acute cholecystitis). Reference lists of key articles were
also manually searched for references. Only articles written in
English were included.
5. Search outcome
Ninety-two articles were found using the above search. From
these, 10 studies that provided the best evidence to answer the
aforementioned question were identiﬁed. These are presented in
Table 1.
6. Results
Four randomized control trials (RCTs) were included in our BET
article.1e4 In the studyof Lo et al,145 patients of the ELC group and41
of the DLC group were available for comparison. The ELC patients
underwent laparoscopic cholecystectomy within 72 h of admission,
whereas patients in the DLC group were managed conservatively
and were re-admitted for an elective procedure 8e12 weeks later.
All the procedures of this study were performed by two surgeons
with a previous experience of more than 300 cases each. Thirty-
eight patients (18 of the ELC group and 20 of the DLC group) were
symptomatic for 3 or more days before admission. Eight of the 41
patients of the DLC group underwent an interval procedure due to
failure to respond to the conservative treatment measures or due to
recurrent symptoms. The procedures performed for the ELC group
required more operative modiﬁcations and had a longer median
operating time (135 min for the ELC group versus 105 for the DLC
group, P ¼ 0.022). However, the subgroup of DLC patients that
required an urgent interval procedure had the longest operative
times. No signiﬁcant difference was shown in the conversion rates
between the ELC andDLC groups (11% in the ELC group versus 23% in
the DLC group, P¼ 0.174). One ELC patient required a post-operative
ERCP due to a retained ductal stone. No signiﬁcant difference was
demonstrated in the morbidity, but the DLC group had a larger
number of complications (13% in the ELC group versus 29% in the
DLC group, P ¼ 0.07). One of the DLC patients that underwent an
urgent interval procedure suffered a commonbile duct injury, which
was managed with a hepatico-jejunostomy. Furthermore, two DLC
patients developed post-operative bile leak which was treated
conservatively and subsided spontaneously within 7 days. On this
study, the ELC group had a signiﬁcantly shorter total hospital stay
and total recuperation period, by 5 and 7 days respectively.
The trial of Lai et al2 included 104 patients with acute chole-
cystitis that were randomized in an ELC (n ¼ 53) and a DLC group
(n ¼ 51). All patients that had symptoms for more than a week or
coexisting common bile duct stones with ductal dilatation, acute
cholangitis or acute pancreatitis were excluded from this study; all
ELC patients were operated upon within 24 h from randomization
and DLC patients that responded to conservative treatment had an
elective laparoscopic cholecystectomy 6e8 weeks later. All proce-
dures were performed by 8 surgeons with a minimum experience
of 50 cases each. Eight patients of the DLC group underwent an
urgent interval procedure due to failure of the conservative treat-
ment or because of a recurrent attack of acute cholecystitis; two of
these cases were converted to open. No signiﬁcant difference was
shown in the conversion rate (21% in the ELC group versus 24% in
the DLC group, P ¼ 0.74). The morbidity between the two groupswas comparable (9% for the ELC group versus 8% for the DLC group;
P ¼ 0.80) and no major bile duct injuries were reported. However,
the ELC group had a substantially longer mean operating time
(122.8 min in the ELC group versus 106.6 min in the DLC group,
P ¼ 0.04). The ELC group had a signiﬁcant decrease in the mean
overall hospital stay (7.6 days for the ELC group versus 11.6 for the
DLC group, P< 0.001), but a longer post-operative stay (4.8 days for
the ELC group versus 3.0 for the DLC group, P < 0.001).
Johansson et al3 included 145 patients in their RCT. The ELC
group (n ¼ 74) underwent surgery within 7 days from the onset of
symptoms and the DLC group (n ¼ 71) 6e8 weeks later. The ELC
group had a median total hospital stay of 5 days, which was
signiﬁcantly shorter than the one of DLC group (8 days). The
mean operating time was similar between the two groups. The
conversion rate was 31% for the ELC group and 29% for the DLC
group. Eighteen of 71 patients of the DLC group underwent an
emergency interval procedure due to failure of the conservative
treatment or because of recurrence of acute cholecystitis. Moreover,
this study reported six bile duct leaks in the ELC group, 4 of which
were subsequently managed with ERCP and stenting, 1 with ERCP
and sphincterotomy and 1 with percutaneous drainage. One major
bile duct injury occurred in the DLC group; the subsequent
management of this complication is not reported by the authors. On
the downsides of this trial is the fact that the power analysis is not
reported and that the statistical signiﬁcance values for individual
variables are not mentioned by the authors. The limited minimum
experience of the participating operators (>25 procedures) is also
a factor that could potentially increase the risk of bias.
The RCT by Kolla et al4 included 20 patients in each group. The
patients of the ELC group underwent a laparoscopic cholecystectomy
within55h fromtheonsetof symptoms,whereas theDLCgroupwere
operated upon 6e12 weeks after the acute episode had subsided. No
patient in the DLC group required urgent interval surgery. The
conversion rate was similar (25% for both groups) and there was no
signiﬁcant difference on the complication rate (20% for the ELC group
versus 15% for the DLC group, P¼ 0.456). The operating timewas also
comparable between the two groups (104.3 min for the ELC group
versus 93min for the DLC group, P¼ 0.433). An advantage of the ELC
group in the mean total length of hospital stay was shown (4.1 days
for the ELC group versus 10.1 days for the DLC group, P ¼ 0.023).
However, the average intra-operative blood loss in the ELC groupwas
found tobegreater (228.5ml for the ELCgroupversus114.5ml for the
DLC group, P¼ 0.006). One bile duct injury occurred in the ELC group
whichwas identiﬁed and dealtwith during the index procedurewith
a goodpost-operative outcome.Moreover, one case of post-operative
bile leak occurred in the ELC group which wasmanaged with a post-
operative ERCP. The fact that twomajor complicationsoccurred in the
ELC group raises some concern, however a larger number of patients
would be required to reach to safer conclusions. This study is limited
by the small number of participants.
A prospective controlled study of 169 patients was reported by
Serralta et al.5 The authors excluded all patients that were symp-
tomatic for more than 72 h. This study showed a much higher
conversion rate of the DLC group (2.4% for the ELC group versus
17.2% for the DLC group; P ¼ 0.001), which also had a signiﬁcantly
longer mean operating time (74.7 min for the ELC group versus
93.4 min for the DLC group; P ¼ 0.008). With regard to the total
hospital stay, an advantage of the ELC group was demonstrated (5.6
days for the ELC group versus 13.4 days for the DLC group;
P < 0.0001). No bile duct injuries were recorded in either group.
The limitations of this prospective study though are signiﬁcant; no
randomizationwas performed; the allocation of patients to the two
groups (ELC and DLC) depended on the surgeon’s experience in
laparoscopic surgery. The authors also fail to clarify the exact
timing of the procedure in the DLC group.
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which have been based on the aforementioned randomized control
trials to a variable degree. Gurusamy et al6 performed a meta-
analysis of 5 randomized controlled trials; the RCTs of Lo et al,1 Lai
et al,2 Johansson et al3 and Kolla et al4 were included, as well as the
RCT of Dávila et al.7 The latter study was not included in our BET
article as it is not available in English. Two hundred and twenty
three patients were allocated to the ELC group and 228 to the DLC
group. The patients of the ELC group were operated upon within
a week after the onset of symptoms and the ones of the DLC group
6e12 weeks after their symptoms had settled. No signiﬁcant
difference was shown in the incidence of post-operative compli-
cations and in the bile duct injury ratio (0.5% for the ELC group
versus 1.4% for theDLC group; P¼ 0.54). The conversion ratewas not
signiﬁcantly different (20.3% for the ELC group versus 23.6% for the
DLC group; P ¼ 0.47). There was however a trend of the ELC group
towards a greater incidence of post-operative bile leak requiring
ERCP, but it did not reach statistical signiﬁcance (P ¼ 0.05). The
median overall hospital stay was shorter in the ELC group by 4 days
(P < 0.001), but the mean operating time was longer by 15.1 min
(P ¼ 0.02). On the other hand, the DLC group presented a consider-
able risk (17.5%) of subsequent emergency surgery during the
interval period, for non-resolved or recurrent symptomswith a high
rate of conversion to open cholecystectomy (45%). The authors point
out that a high risk for type I and type II errors exists because of the
small number of included trials and of patients in total. The conﬁ-
dence intervals for many of the studied variables are wide (Table 1).
The meta-analysis of Siddiqui et al8 preceded the one from
Gurusamy et al and included a combined total of 375 patients. The
deﬁnitions of the two groups are identical. No signiﬁcant differ-
ences were recorded in the complication rates (P ¼ 0.813) or
conversion rates (P ¼ 0.718) between the two groups. The DLC
group had a signiﬁcantly shorter operating time (P ¼ 0.02) and
a shorter post-operative hospital stay (P¼ 0.004), but the ELC group
had a signiﬁcantly shorter overall hospital stay (P ¼ 0.0005). There
were no signiﬁcant differences in the bile duct injury rate
(P ¼ 0.644) or the bile leak rate (P ¼ 0.137).
In the meta-analysis of Lau et al9 the conversion rate was
smaller in the ELC group, but without statistical signiﬁcance (16%
for the ELC group versus 22.4% for the DLC group; P ¼ 0.19). The
authors demonstrated a signiﬁcant beneﬁt of the ELC group in the
total length of hospital stay (P < 0.001) with comparable mean
operating time and post-operative complication rates between the
two groups. This meta-analysis presents some limitations due to
the inclusion of the quasi-randomized trial of Serralta et al.5
The retrospective cohort study of Casillas et al10 included 173
patients, 71 of which underwent a laparoscopic cholecystectomy
within 5 days from the onset of symptoms. The authors demon-
strated an advantage of the ELC group on the mean length of
hospital stay (2 days for the ELC group versus 5.4 days for the DLC
group; P ¼ 0.01). The conversion rates were comparable. There was
one major bile duct injury in the DLC group which was managed
with percutaneous drainage and ERCP with stenting. Interestingly,
the authors emphasised on the potentially complex course of
management of a ratio of patients of the DLC group that undergo
a series of interventions before deﬁnitive management.
Isoda et al11 included 109 patients in their retrospective study,
53 of which underwent laparoscopic cholecystectomy within 7
days after admission (ELC group). The patients of the DLC group
were operated upon after their symptoms had subsided. No
signiﬁcant difference was shown in the operating time and no
major complications, including bile duct injuries, were reported for
either group. A signiﬁcant difference in favour of the ELC groupwas
shown with regard to the total hospital stay (12.7 days for the ELC
group versus 37.7 days for the DLC group; P < 0.001); however theDLC patients were not discharged before their procedure, a fact
which introduces bias on the results.
7. Clinical bottom line
There is strong evidence to support the hypothesis that early
laparoscopic cholecystectomy for patients with acute cholecystitis
is feasible and safe. The results of the two groups are comparable,
with an advantage of the early group in the length of hospital stay.
A signiﬁcant percentage of patients of the delayed group failed to
improve after an initial period of conservative management and
subsequently required an emergency interval procedure with
a high conversion rate. It would be fair to conclude that the existing
evidence indicate a superiority of the early laparoscopic cholecys-
tectomy for patients with acute cholecystitis, however larger
randomized controlled trials are required for more solid conclu-
sions. The diversity on the deﬁnition of the early group and the
weaknesses of each study need to be taken into consideration.
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